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INTRODUCTION 

Hypertensive disorders complicating pregnancy are 

common (5-10%) and form one member of the deadly 

triad, along with haemorrhage and infection that 

contribute greatly to maternal morbidity and mortality 

rates.1 Among the hypertensive disorders complicating 

pregnancy, preeclampsia is the most common. Incidence 

of preeclampsia in US ranges from 2-6% in healthy 

nulliparous women and in the developing world, it is 4-

18%.2 Worldwide, preeclampsia and eclampsia are 

responsible for approximately 14% of maternal deaths 

per year (50,000-75,000).2 

How pregnancy incites or aggravates hypertension 

remains unsolved despite decades of intensive research. 

At present, there are different hypotheses which are the 

subject of extensive investigations like placental ischemia 
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leading to endothelial cell dysfunction, altered lipid 

metabolism, immune maladaptation causing shallow 

invasion of spiral arteries by endovascular 

cytotrophoblast cells or genetic imprinting based upon a 

single recessive gene or a dominant gene with incomplete 

penetrance.3  

The general consensus is that preeclampsia is an 

endothelial cell disorder resulting in mild to severe 

microangiopathy of target organs such as brain, liver, 

kidney and placenta. 

Since years there has been a search for an early predictor 

of PIH so that special antenatal care can be given to these 

patients. Among the various predictors, measurements of 

S. βHCG levels and lipid profile can be a cost-effective, 

readily acceptable and non-invasive method with a good 

positive predictive value.4 

Various studies have shown association between raised S. 

βHCG levels and development of PIH.4-6 Infact, placenta 

is a known primary trigger of PIH. Women with PIH 

have hyperplacentoses or an abnormal placentation.4 As 

the placenta is typically the tissue affected in pregnancies 

complicated by hypertension, it may be considered that 

early placental vascular damage in preeclamptic 

pregnancies leading to decreased oxygen supply may 

result in increased HCG production by hyperplastic 

syncytiotrophoblastic cells. 

There are also evidences suggesting that abnormal lipid 

profile in early pregnancy could be one of the factors for 

subsequent development of PIH.7,8 

Various hypothesized mechanisms for the dyslipidemia 

and preeclampsia association have been described in the 

literature like elevated plasma lipids and lipoproteins 

causing endothelial dysfunction secondary to oxidative 

stress, dysregulation of lipoprotein lipase resulting in a 

dyslipidemic lipid profile and associated hyper 

insulinemia and hyperuricemia.4 Thus, genetic and 

environmental factors that contribute to the pathogenesis 

of metabolic syndrome and related vascular disorders 

may also be important in determining the occurrence of 

preeclampsia. 

The study was therefore one of the efforts to predict pre- 

eclampsia by measuring S. βHCG levels and lipid profile 

in 2nd trimester of pregnancy. Intensive monitoring in 

women who are at increased risk, when identified by a 

predictive test may lower the incidence of adverse 

outcomes for both mother and neonate. 

METHODS 

The prospective study was carried out in a total of 200 

pregnant women attending outpatient antenatal clinic in 

the Department of Obstetrics and Gynaecology, SMGS 

hospital, Govt. Medical College Jammu from April 2010- 

May 2011. 

Inclusion criteria 

Those with known last menstrual period and gestational 

age between 14-20 weeks were selected irrespective of 

parity.  

Exclusion criteria 

Women with first trimester hypertension, diabetes 

mellitus, multiple pregnancy, ultrasound proved 

congenital malformations and unknown LMP. Estimation 

of serum beta HCG level was done by ELFA (enzyme 

linked flouroscence assay). Serum lipid profile estimation 

was done by enzymatic colorimetric test. In addition, 

routine tests were performed and patients followed up at 

regular intervals for the development of hypertension. 

The end point of the study was development of 

hypertension >140/90 mmHg. Patients developing 

hypertension were termed as cases and the remaining 

normotensive women as controls. All data were 

compiled, and analysed. All quantitative variables i. e. 

beta HCG, TG, TC LDL, VLDL and HDL were 

presented as mean±SD. Univariate analysis was 

conducted to evaluate relationship of PIH with other 

variables. Chi-square/Fisher’s exact test was used to 

evaluate statistical significance of the relationship. All 

variables found significant were entered into multivariate 

logistic regression model. A p-value of <0.05 was 

considered significant.  

RESULTS 

Maximum number of cases i.e.87.4% among 

normotensive and 91.7% among hypertensive group 

belong to 21-30 years age group. This difference was not 

statistically significant (Figure 1). 

 

Figure 1: Distribution of cases according to age. 

Maximum no. of cases i.e. among hypertensive group 

were nulliparous This difference was statistically 

significant (Figure 2).  
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Figure 2: Distribution of cases according to parity. 

Though higher no. of hypertensive cases belongs to urban 

residence, the difference between the two groups is not 

statistically significant (Figure 3).  

 

Figure 3: Distribution of cases according to residence. 
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who had beta-HCG levels >or=40,000mIU/ml, 30 

developed hypertension. Whereas among 155 patients 

who had beta-HCG levels<40,000 mIU/ml, only 6 

developed hypertension. This difference was statistically 

highly significant (Figure 4). 

 

Figure 4: Distribution of cases according to serum β 

HCG and hypertension. 

 

Figure 5: Distribution of cases according to mean 

serum lipids and hypertension. 

Maximum number of cases among the hypertensive 

group (83.33%) had serum TG levels >200 mg/dl 

whereas among the normotensive group, only25.60 % 

had serum TG levels >200 mg/dl. Among the 

normotensive group, only 5.5% of cases had serum TC 

levels >250 mg/dl, whereas, among the hypertensive 

group, 83.4% cases had levels >250 mg/dl. 25.6% of the 

normotensive cases had serum VLDL >40 mg/dl, 

whereas, a significantly higher number of hypertensive 

cases i.e. 75% had serum VLDL >40 mg/dl. 83.4% of 

hypertensive patients had serum LDL >140 mg/dl, 

whereas, among the normotensive group only 18.3% had 

serum LDL >140 mg/dl. In our study, 5.5% of the cases 

among normotensive group had serum HDL <40 mg/dl 

whereas, 16.6% of cases among the hypertensive group 

had serum HDL <40 mg/dl. The difference between the 

two groups regarding serum levels of TG, TC, LDL, 

VLDL and HDL was statistically significant (Figure 5). 

 

Figure 6: Distribution of cases according to serum 

lipid profile and hypertension.  
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whereas only 1.8% of cases among the normotensive 

group had abnormal lipid profile (p<0.00001) (Figure 6).  

DISCUSSION 

Hypertension in pregnancy is one of the commonest and 

dangerous complications causing increased fetal and 

maternal morbidity and mortality. Many workers have 

studied the association between high levels of beta HCG 

and dyslipidemia and hypertensive disorders of 

pregnancy. A total of 200 obstetric cases were studied 

and selected randomly from the antenatal outpatient 

clinics at SMGS Hospital, Jammu, Jammu and Kasmir, 

India. Their serum beta HCG and lipids were estimated 

between 14-20 weeks of pregnancy. Out of these 200 

women,164 patients remained normotesive which served 

as controls and 36 patients turned out to be hypertensive 

which were termed as cases giving the prevalence rate of 

18%. 

Maximum no. of patients in our studty were in the age 

group of 21-30 years which is the peak reproductive age 

group in our country. 143 patients (87.4%) among the 

normotensive group and 33 patients (91.7%) among the 

hypertensive group were in this age group. However, this 

difference was not statistically significant. 

Gokdeniz et al and Yousufnejad et al conducted a similar 

study in which there was no significant difference 

between the study group and the control group with 

respect to age.9,10 Maximum no. of cases in present study 

i.e. 82/164 (50%) among the normotensive group and 

27/36 (75%) among the hypertensive group were 

primigravidas indicating that primigravidas have a higher 

risk of developing pregnancy induced hypertension 

compared to multipara. The results were consistent with 

the finding of Yadav et al and Gohil et al where it was 

found that preeclampsia was significantly more common 

in the primigravidas.11,12 

Out of 200 patients,92 were from rural area and 108 were 

from urban area. Among the rural women,15 developed 

hypertension and 77 remained normotensive whereas 21 

among the urban women developed hypertension 

i.e.58.33% of the hypertensive group belonged to urban 

area and no correlation was found between the residence 

and the occurrence of hypertension. These findings are in 

contrast to the studies conducted by Gadalla et al and El-

Moselhy where they found that rural residence was 

significantly associated with increased risk of 

preeclampsia.13,14 

Among the 200 patients analysed, values of serum beta 

HCG ranged from 12,540 mIU/mL to 96,000 mIU/mL 

and it was observed that among 45 patients with beta 

HCG ≥40,000mIU/mL, 30 developed hypertension, 

whereas, among 155 patients who had levels <40,000 

mIU/mL, only 6 developed hypertension. This difference 

was statistically highly significant (p<0.0001). Our 

results are consistent with that of Vidyabati et al and 

Gonen et al who conducted a prospective cohort study on 

pregnant patients and found that women with elevated 

levels of beta HCG had a significantly higher risk of 

hypertension.4,15 Observations made in present study 

were also consistent with those of Sorensen et al, 

Wenstrom et al, Benn et al, Yang et al and Onderoglu et 

al.5,6,16-18 

The above association could be explained by the early 

placental vascular damage in preeclamptic women 

leading to decreased oxygen supply, which might result 

in increased HCG production by the hyperplastic 

syncytotrophoblastic cells. 

In present study, 128 out of total 200 women had serum 

triglyceride levels <200 mg/dl. Of these 128 patients, 

only 6 cases developed hypertension, whereas among 72 

patients who had serum TG levels ≥200 mg/dl,30 cases 

developed hypertension. This difference was statistically 

highly significant (p <0.00001).  

Among the normotensive group, only 9 out of 164 (5.5%) 

of cases had serum TC levels ≥250 mg/dl, whereas, 

among the hypertensive group,30 out of 36 (83.4%) cases 

had levels ≥250 mg/dl. This difference between the two 

groups regarding total cholesterol levels was highly 

statistically significant (p<0.0001). 

25.6% of the normotensive cases had serum VLDL ≥40 

mg/dl, whereas, a significantly higher number of 

hypertensive cases i.e. 75% had serum VLDL ≥40 mg/dl. 

This difference was again statistically highly significant 

(p <0.0001). 83.4% of hypertensive patients had serum 

LDL ≥140 mg/dl, whereas, among the normotensive 

group only 18.3% had serum LDL ≥140 mg/dl. This 

difference was statistically significant (p <0.0001). 

In present study, 5.5% of the cases among normotensive 

group had serum HDL <40 mg/dl whereas, 16.6% of 

cases among the hypertensive group had serum HDL <40 

mg/dl (p <0.03). 

When we consider the lipid profile in totality taking 

atleast three positive parameters i.e.TG ≥200, TC ≥250 

and VLDL ≥40 mg/dl, it was found that 27 out of 200 

patients had abnormal lipid profile. Among the 

hypertensive group, 66.7% had abnormal lipid profile, 

whereas only 1.8% of cases among the normotensive 

group had abnormal lipid profile (p<0.00001).  

The relationship between abnormal lipid profile and 

hypertension has been studied by a number of 

investigators with some studies showing association of 

some of the parameters of lipid profile and others 

showing association of all the parameters with 

hypertension. 

Vanden et al in a prospective cohort study in 393 

pregnant patients, found that the serum TC and HDL was 
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significantly associated with the increased risk of 

preeclampsia.19 

In the study of Jayanta De et al, the preeclampsia group 

was associated with a significant rise in triglycerides and 

VLDL cholesterol and fall in HDL concentration (p 

<0.05).8  

In the studies of Mukherjee et al and Gohil et al, the 

serum TG, TC, LDL and VLDL levels were significantly 

higher and HDL significantly lower in preeclamptic 

women compared to normotensive pregnant women.20,12 

CONCLUSION 

It is concluded from the study that abnormally elevated 

maternal serum beta HCG and maternal dyslipidemia in 

the early second trimester i.e.14-20 weeks of pregnancy 

are very good non-invasive predictors of hypertensive 

disorders of pregnancy and the combined use of both 

serum beta HCG and lipid profile has even a better 

predictive value compared to single parameter alone. 
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